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The following are attached to this E.I.:

1) "METHOD FOR CALCULATING THE LOADS APPLIED TO SPAN WIRE TRAFFIC
SIGNAL POLES: NON-TETHERED", a design procedure.

2) "Traffic Signal Wind Tunnel Test", a magazine article that includes a table with wind loads
on traffic signals: and

3) a design example using "METHOD FOR CALCULATING THE LOADS APPLIED TO
SPAN WIRE TRAFFIC SIGNAL POLES: NON-TETHERED".

The design procedure attached to this E.I. titled "Method for Calculating the Loads Applied to
Span Wire Traffic Signal Poles: NON-TETHERED", shall be used to determine the pole load on
non-tethered span wire traffic signal poles effective immediately.  Prior to the issuance of this
E.I., both tethered and non-tethered span wire traffic signal poles were designed according to
E.I. 76-43 whose subject is Method for Calculating the Loads Applied to Type A Traffic Poles
Carrying Suspended Cables.  E.I. 76-43 yielded very conservative results for non-tethered span
wire traffic signal poles.  The method in E.I. 76-43 will continue to be used for calculating pole
loads on tethered span wire traffic signal poles.

It shall also be noted that if, in the foreseeable future, there is a good chance the signal system
will be upgraded, the original pole design shall accommodate the expected future loads from
signals and/or signs.

This method for determining non-tethered loads shall apply to traffic signals and/or signs
suspended on a cable between poles with the ends of the cable attached to the poles at the
same elevation.  The length of poles need not be equal; however, in such cases, the stiffness
of the stiffer pole shall be used to compute the pole loads.  To reemphasize, the suspension
system shall not include a tether wire strung between the poles when the attached procedure
is used.



"METHOD FOR CALCULATING THE LOADS APPLIED TO SPAN WIRE TRAFFIC SIGNAL
POLES: NON-TETHERED"

Developed By: L.N. Johanson, Civil Engineer III (Structures)
The Special Design Unit

Structures Division
New York State Department of Transportation

1989

This method shall be used to determine the pole load on non-tethered span wire traffic signal
poles, and the pole detection rate range for the calculated pole load.

This method shall apply to traffic signals and/or signs suspended on a cable between poles with
the ends of the cable attached to the poles at the same elevation.  The length of the poles need
not be equal: however, in such cases, the stiffness of the stiffer pole shall be used in compute
the pole loads.  Again, the suspension system shall not include a tether wire strung between the
poles.

REFERENCES: 1) STANDARD SPECIFICATIONS FOR STRUCTURAL SUPPORTS
FOR HIGHWAY SIGNS.  LUMINARIES AND TRAFFIC SIGNALS
1985 (AASHTO)

2) "TRAFFIC SIGNAL WIND TUNNEL TESTS": THE AMERICAN
CITY, BUTTENHEIM PUBLISHING CORPORATION: July 1980
(Included)

3) NEW YORK STATE STANDARD SPECIFICATIONS,
CONSTRUCTION AND MATERIALS

DESIGN PROCEDURE

A. CONFIGURATION & LOADS

Step 1. Determine the span, the location of signals/signs and the magnitude of the
signal dead loads.  (See Table. Ref. 2. for signal configurations not
included on the table, an approximate value can be obtained by
interpolation and extrapolation.

Step 2. Determine location and magnitude of signal/sign wind loads on the cable
.  (See Table. Ref. 2.  For signal configurations not included on the table,
an approximate value can be obtained by interpolation and extrapolation.)

Step 3. Determine location and magnitude of signal/sign ice loads on the cable.
(See Ref. 1 Sect. 1, 2, 3.)

Step 4. Determine the resultant force at each signal/sign location for Group II
loading by combining dead load and wind load vectorly.  F=(DL2 + WL2) 1/2.

Step 5. Determine the resultant force at each signal/sign location for Group III
loading by combining dead load, ice load and 1/2 wind load vectorly.
F=[(DL+IL)2+ (1/2 WL)2] 1/2



B. GROUP I LOADS

Step 1. Using statics, determine the left and right vertical reactions

Step 2. Draw a shear diagram to determine the point of zero shear

Step 3. Set the maximum dead load sag equal to 5% of span. (See Ref. 1, Sect.
1.2.5)

Step 4. Using statics, determine the horizontal reaction at the attachment point of
each pole.

Step 5. Calculate the lengths of each cable segment due to dead loads.

C. GROUP II LOADS

Step 1. Using statics, determine the left and right reactions.

Step 2. Draw a shear diagram to determine the point of zero shear.

Step 3. Assume a sage for the group loading.  (A good first estimate for Group II
loading is 120% DO sag.)

Step 4. Using statics, determine the horizontal reaction at the cable attachment
point on each pole for the group loading.

Step 5. Using cable segment length from Step B-5, calculate the horizontal lengths
of each cable segment due to the group loading and the overall length of
the span to determine the deflection of each pole.  (Maximum pole
deflection = 0.6"/l.f.  See Ref. 3 Section 724-03)

Step 6. Calculate the minimum deflection rate of each pole due to the added wind
load.  If the deflection rate is greater than 0.6"/100 assume a smaller sag
and return to Step C-4.

D. GROUP III LOADS

Step 1. Repeat Steps C 1-6 with Group III loads.

Step 2. Compare the pole deflection rates for Group Ii and Group III loadings.  If the
pole deflection rates are within 15% of each other, proceed to the next step.
If the difference is greater than 15%, assume a smaller sage and return to
Step 4 for the group loading with the larger pole deflection rate (See
example Step 7, Page 9A).

Since pole selection is based on pole deflection rate and the horizontal
force, it is important to compare horizontal forces for poles with similar
stiffnesses (i.e., poles with nearly equal deflection rates).  By keeping the
pole deflection rates within 15% of each other, it will reduce the change of
having a controlling horizontal force that will not occur because of a higher
pole deflection rate from the other group loading.



E. POLE SELECTION

Step 1. Tabulate Group Loadings, horizontal forces and pole deflection rates.

Step 2. Calculate the minimum load capacity at Yield Point for the established
range of pole deflection rates.

Step 3. Select a pole that will meet the requirements for each group loading,
including:

a) Minimum Load Capacity at Yield Point.
b) Minimum and Maximum Pole Deflection Rate.
c) Maximum Pole Deflection.
d) All requirements of Ref. 3 Section 724-03. Traffic Signal Poles.






























